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The Suitable Condition for Mycelial Growth of Volvariella volvacea strains and Selection
of the Superior strain
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ABSTRACT: This study was carried out to obtain basic data on mycelial growth characteristics for an artificial
cultivation of Volvariella volvacea. Twelve URP primers were used to assess genetic relationship of V. volvacea and
its result was divided into two groups. But there was nothing different in morphological characteristics in V. volvacea.
Among five kinds of mushroom media, MCM medium was selected as the favorable culture medium. The optimal
range of temperature and pH for mycelial growth on ¥ volvacea were 35°C and pH 6~8, respectively. Carbon sources
had not an effect on 10 strains of ¥, volvacea, and nitrogen source for the optimum mycelial growth was yeast extract.
Also, we selected GMVV 79004 as a superior strain of 10 strains ¥ volvacea based on the mycelial growth and yield.
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ZXFE A AAIFSZ 1009970 o2 F, ok, &
ZFo] &= )™ (Changt Philip, 2004), ©] % ZHA
(Volvariella volvaceaye I3} (Pluteaceae)dll £3= HA
ojm, e g B AufEo] g7] wjito] A
(paddy-straw mushroom)® |2} %= ghe}, EWA AR 9] A7
S IA AEAYL7] (Pinhead), 222 o131 A (tinybutton),
o™ A (button), 217 (elongation) & 39| SHAIZ
o] A0, FAMEAe] oF 32-350014] Ash= 3124 d=rolth.
I FeuEe 270lA Aeb] wiied] STt
u9- W2 MA 0 Z HH, YR 52 o]8-ste] ApistaL Ak
(Chang¥} Philip, 2004). WA Sk} 9] F37,
H v=e] FEolot tlEo] AlAl 3t Ao R 3
2058 oA A oA A= 3L 9121 (Chang} Philip,
2004), 2005 EWALL] AA] SRS 449 o],
Z=+9] A AkeRe- 27 49H=(Shiyong #} Zaipel, 2007)01 ©3hH,
F=o] FEEZ ([, 200700 5252] Znjxlo] 71A1=o] 9l
o} FA] AR Al B vetell A AL ot 5
oM A= AL YA Bob Y ==} vlg- T 2y
SR F2elx] AgE WAlS Uk, 821HA A
E SEzhslolgls WHo R vF ARFEE o] 85T Q)

ZuAle] o gas AvEd W SHERS HElEF
Zho] Wze] FEEolA 2= oM (Esu 5, 1992), 213
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ZujAl o] QlFAME Sl 182237 AlFEA L,
A4 Bresadola(1912)7F A EANE AA|8I3 1,
Ed, xuvAol, g 9 =3 e Levsd
AR ol F=2 AuhE L 2 tH(Chang@} Philip, 2004).

EWAle] MXAEZE Akinyele2} Akinyosoye (2005)=
HH o w7S TS A9 AR e] dssitial akler,
Cambel 5(1997) ZFH. Belewu (2005 vph 918
ol g-3te] gt Az}t EwA Aufell AdFstrtal skt
=l A] FWAL Aol #ek A7t 19749 F2XEH
U HAREHAE o8-S AP NS ¥
Yt oLy, thE A Al ge] ARE-S Al gk sk
dol Brar, A7de] ofH Y] 55T WHE 2 7heAo] EohaL
sled(dh 5, 1974), o1F ZwAle] Audel ek A7}
Y]] Zeh 2y A FY STt 2 SHA
sl -eluiEte] Aulss Shstel Aujol ek Py
SR7} D ash, =ele], oAl T I F5o HEAM
£ dlAsle] mAAIA gigh 24ee FEo] B s Ao
o} webs] EHAL A SRS flal WA AR S
< P, SRR Adete] EAle] FYAQL Ay
< Ntz 2 ALE AAEHA =

gl=2okslA] 2

=
iO]—}?D]— %Oﬂ [e}Ne)
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AEETF & FUEA =

2 Aol ARSEE FE 2 FHAAEAH
(KACCPIAN -2 o] w52t vl mAERIAE
(ATCC) & o=l 98 o/l o] A5 FAEF= ARt
Aot #57EH FAIAE A5 918k PDB (potato
dextrose brothppl |l FALS AXugS & nje FAE
3 MM filter paper ]9l =37 vaccum©- 2 HIX|E A A & o+
A& A71% st AANDAE YL vt vl € +
A 0.2 goll Nucleic lysis buffer 1 2} Proteinase K (25 mg/ml)
10 445 B 3L 2-3% vortexing §- 60°C 11753 WA Z T
HES- 3 14,000 pm oA 105 F9F U4lie] sl A5
250 iS4 E-tubeol] Wro] &3ITE 7€ AR DNA
binding buffer 500 1 & 7} &3 ¥, Spin columnell &7
14,000 rpmoll A 1524 43] wHE-3te] @141E2]81aL columnel]
ZoJTh 75% 800 clgheZ MF g F 14,000 pm, 1% &<
AAEFIL 75% 300 1 NEHEE AHE T 14,000 rpm,
13 5ot 941 519t} Elution buffer 100 14 & H718h %
14000 rpm, 2% &<t A4l st 5 17195 slod DNAS]
el -5 gl ZEto]me] FH{= URP primer
12F5 o] 83132, PCR AL 94°CollA] 5E7F o,
94°CollA] 157k WA, primerel] W} 50~54'CE =24 510
127 52 72°ColA 2% B3 FL 1 cycleZ st &
35 cycleZ S35 72°CollA] 105 post extensiond}aL, 4°CE
FA1EF9TE PCR AHE-S 1.4% agarose gelollA] 100 V & 7Y
3t & EtBr (ethidium bromide)ell Al 1087+ 43k, UV
transilluminator lamp ‘gl HI=E #2519t} RAPDE ©]
&3 7} FF7F FAAARN S 470 fFARRE 2AR
UPGMA (unweighted paired group methods with arithmetic
average)y < ©]-&-3to] LA ST
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Table 19] WiX|ZA S 2= 4] FAMAES 121°ColA
15870 2HaHE(1.5 kg/em®) F A E petri-dish (87 x
15 mm)ol] 15-20 mI¥ B39, AAZF ZAE 98k
daE AZAAE A FHA 2 EUY. HEYem
PDARIA|A A w]2] wigE FAFTe dAF TS
73 5 mm cork borer= 2P ThS- A A7 EFE
petri-dish®] Fdoll A 32°C &27]04 79 F<t F=
v et $ A o oF A TS AT

TAPYE 2 H2E29 pH

RS g HH=E
AE AZAE A A S8 T FAETE B
sttt 2E)al HEE HIPHAIE 20, 23, 26, 29, 32, 35, 38
2 41°C2 AR Fg27]oA 5Bt FRujdst & AL
A7Zdo)e} A TS AT 18]l dARISS fIgh

N
ol

AF8}7] Sl3te] PDAMIA

o it tlo
oiff
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Table 1. The composition of culture media used in this study
Concentration (g/1)

Ingredient
GPYM MCM  MYP PDA CDA

Potato dextrose 24
Dextrose 20
Glucose 10
Peptone 10 2 5
Sucrose 10
Malt extract 15 3 7
Yeast extract 10 2 3
K,HPO, 1
KH,PO, 0.46
MgSO,-7H,0 0.5
Dried compost 40
Agar 20 20 20 20 20

7 pH AS 98] 12 GPYM HAAIS A &30 2,
0.1 N-HCI} 0.1 N-NaOHE ©|-8-3} pHE 3,4, 5,6, 7 ¥
8= ZAsle] 250 ml AFZFZ kA=l 100ml 4 2531
At § FAATE HEst] F27100A 30, 250 pm OF
797} ZehFet 3 Whatman No. 299 ZA] & o }A|7] TF-
50°Ce] 7Az7oll A 48717k 71xste] Al e S8t

PAH Mg

ZHA A2 dAPA el A g s ety flet
o] Czapek-Doxdl A& -§-8-31] A% (glucose 5 9%) 30 g,
NaNO; 3 g, KH,PO, 1.0 g, MgSO, 7TH,0 0.5g, KCI 0.5 g,
FeSO, 7H,0 0.01 g & ZF% 1,000 mlE A|Z33.0H,
A29e Adstr] 915k Sucrose 30 g, F 4% (peptone 5
8%) 3 g, KH,PO, 1.0 g, MgSO,7H,0 0.5 g, KCI 0.5 g,
FeSO, 7TH,0 0.01 g @ SF 1,000 mlE A Z3813ich 8¢
2 Ay B 250ml AEEA 100mbY #5381
Ao, FAETE JES s 32°CollA 250 rpm
o7 797 AR 5 FA BB EE ST

M=

EWA ST AT 918 SR E HAIATAlA
F35 ZA 10052 PDAR YA oA 547 uljoks
HEYLoZ ARSI vl = Ay, Ur]e 2 ik
FE 90:10: L(vv)E S8t AztEetae]] 9% Ho
JQFaFIATE FEES wiRlell FHE3te] 30°CelA 2045
QF wjekate] FH o= ARS-SFAITE

TS

¢

MR M= Y oHj|
ST 913 7] Ha
F(90:10: 1ol I E& FFA & At 249 g2l
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FAZE o] 371 HaE FealHA 87 ofet
AABIAAL, o] 717ke] ofel = e 23.8°C(2008W
8¢ Wt ALk )elql). ofelart e viR & &3]
01] B T XS 65+ 5%7F HEE A T 450 mm x
450 mm x 150 mm®] “gApell Skg A HTh wiA] F2 7l
65°CoNA 12417+ A2 Z7 14kt AATkaL 58°CollA 72417
o & HE‘ £ A %HW T AR 100 g9
EFHT T e x 30°C, AUlEE 70%2] 274
209 Bt &HH*— Skt H%BQ = A% o]$HEH
o] ehEE wj7hx] o] 2R, wdEe A FYY
A T LA A wge] SRR e AAE AL 11d
v F bl o gk WiEE = YER AT

M| W MSZAL

Higes & WA S frEshy] 98t 25F 30°C,
AlEEe 90% W2 -, mAEA 3 3=
Ao FejE dEetHA Ads] st ol 9 A
SRS AAEPEA Zlho] 20U KA, AAA U
H], ZRA| o], AV o, AR 8 ANATE AR
Aok AFAL] A= AXFA|(CM-3800d, Konica Minoltaiit)
2 343 L, a, bgko 2 YeERRIT

1(
Iz

O:

Zn o1&

HSYE [FAZA 2N

URP primer 12592 PCRII=ES #4s 23, Fig 1
3} Zro] YEF o™, PCR REg4AHE<] ©]Fo{z] URP 1, 3, 8
o] FATAl Ao fgstaem, 10 FRAES A
GMVV 790033} GMVV 79004¢] &, 71 9] 8415 282
2 EH 4 0k URP primers =El2wAle] F57¢
PCR ‘?‘r?‘“é A f&eitte A4 dew(H 5,
2007), WA =EleHAl0] Hlsle] SEE W7} 2o
Ao 8- primer7F AL, Bk TS primerZ
WAle] §344 FARAIE T AT EF7E Zasihar vt
ATk

B L S L S SR N

79007
79009

79010
79011

970 79013 I
p 79012

79015
79014
79003 |

79004 I

Pleurotus
sajor-caju

7186
85.9

8LY
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Fig. 1. Grouping of ¥ volvacea strains by URP 1, URP 3 and URP
8 primers. The numbers of each branch indicate the coeffi-
cient value. The right number indicates the strain number.

271 2 ST Ay 175

HiX|S&Fof e
Table 29} Table 3

M g

32 A Sl whE EWAl 1 et
Table 2. Effect of media on mycelial growth of V. volvacea
strains

Length of mycelial growth (mm/7 days)

Strain Number

GPYM MCM MYP PDA CDA

GMVV79003 47¢" 69a 59b 58b 70a
GMVV79004 57d 87a 74b 60c 76b
GMVV79007

4 1 2
(ATCC22377) 8d 7% 68  51d  72b
GMVV79009 50d 87a 75b 64c 87a
GMVV79010 50d 87a 74b 66¢ 87a
GMVV79011 53d 87a 78b 58¢c 87a
GMVV79012

43 87 54b 33d 87
(KACC43558) ¢ a a
GMVV79013

4 4 1
(KACC43559) 0b 54a 6la 57a 58a
GMVV79014
(KACC43560) 60d 87a 87a T3¢ 80b
GMVV79015 .
(KACC43561) 58d 87a 80b T3¢ 87a

+
Mean + SD" 50d+6 8la+11 71b+1059¢c+ 12 79abx 1

*Values followed by the same letter do not differ significantly at
p>0.05 according to Duncan's multiple range test.
*Standard deviation.

Table 3. Effect of media on mycelial fresh weight of ¥
volvacea strains

Fresh weight of mycelia (mg/7 days)

Strain Number

GPYM MCM MYP PDA  CDA
GMVV79003  306b°  414a  331b 209 196
GMVV79004 310b  419a  408a  200c  2l4c
GMVV79007
(Tcca, (Me 266 336b 151 19
GMVV79009 288b  386a  390a  226c  199¢
GMVV79010  303c  342a  406b  189d  207d
GMVV7911  303b  363a 396  223¢  230c
GMVV79012

2 412 | 162d 22
waccassss) 2T a  315b  162d 0c
GMVV79013

162b 283  290a  177b  168b
(KACC43559) >4 4
GMVV79014

4 4 2 2
EAcCizsey M08 3% 3T 7b 8b
GMVV79015

2476 3152 314a 333 219
(KACC43561) a a a
Mean+SD"  271b+59 356a+55 357a+44 210c+51 207+ 19

*Values followed by the same letter do not differ significantly at
p>0.05 according to Duncan's multiple range test.
*Standard deviation.
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A AFHS UeR 202 #A Aol MCMeA
81 mm, CDA%IA 79 mm= TFE =27l vlal 74 AU,
A ZFEEE MCMOIA 356 mg, MYPHIA] 357 mgl & 2
Hix| B} =Tk MCMOIME B8 a7 T HjR] oA
SR AR AL Addo] 2 AA|FE o] BT =%

ok mEb 2N g " dAF Aol ISl

BT E9he MCME H2uA 2 Ausigct.

B2 0| e ZAL WA

EWA] Al A3 =g AR A3 Table 4
3 Table 59k 2T}, ZNF 0 =2 29~38°C] W 9]olA EmiAle]
A AON7E 91 0, 41°ColA F43] Adadh= 7

Table 4. Effect of temperature on mycelial growth of V. volvacea strains

Length of mycelial growth (mm/5 days)

Strain Number

20 23 26 29 32 35 38 41
GMVV79003 15¢" 37d 64c 75b 87a 87a 87a 15¢
GMVV79004 13e 34d 66¢ 77b 87a 87a 87a of
GMVV79007
(ATCC22377) of 25d 39¢ 72b 70b 87a 87a l4e
GMVV79009 10e 21d 58b 84a 87a 87a 87a 33¢
GMVV79010 13d 28¢ 50b 87a 87a 87a 87a 6e
GMVV79011 %¢ 23¢ 61b 83a 87a 87a 87a 14d
GMVV79012

11 24 42 1
(KACC43558) e d 30c 39b 37b b 6la 8e
GMVV79013 .
(KACC43559) 9d 19¢ 53b 87a 87a 87a 87a 11d
GMVV79014

14 44
(KACC43560) c b 80a 87a 87a 87a 87a 6d
GMVV79015
(KACC43561) 13d 40c 66b 87a 87a 87a 87a Te

Mean+SD" 12d+2 30c+9 57b+ 14 78a+15 80at 16 83a+ 14 84a+8 12d £ 8

*Values followed by the same letter do not differ significantly at p>0.05 according to Duncan's multiple range test.

®Standard deviation.

Table 5. Effect of temperature on mycelial fresh weight of V. volvacea strains

Fresh weight of mycelia (mg/5 days)

Strain Number

20 23 26 29 32 35 38 41
GMVV79003 100d" 115d 170¢ 353b 326b 413a 412a 112d
GMVV79004 205¢d 164d 280¢ 416b 446b 564a 446b 129d
GMVV79007 N
(ATCC22377) 173¢d 133d 116d 164c 213b 256a 271a 129¢d
GMVV79009 158¢ 177¢ 191¢ 279b 342a 402a 341a 157¢
GMVV79010 113e 135d 219d 300c 373b 427a 321c 1le
GMVV79011 119d 116d 187d 275¢ 397b 506a 414b 139d
GMVV79012
(KACC43558) 126¢ 126¢ 191b 179b 166b 212b 364a 121¢
GMVV79013

97 132 159 333b 395b 500 359b 125
(KACC43559) ¢ ¢ ¢ 4 ¢
GMVV79014

114 141 2 1 4 491 4 1
(KACC43560) d d 75¢ 513a 75a 91a 07b 60d
GMVV79015
(KACC4356D 101e 124¢ 283d 406¢ 489b 580a 5492 127¢

Mean + SD 131d£36  136d+£20  207c+57 322b+107 362ab+106 435a+122 388ab+77 131d+17

*Values followed by the same letter do not differ significantly at p>0.05 according to Duncan's multiple range test.

®Standard deviation.
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otk AFEEE 26~38°ColA GMVV 79014, 29~38°C
|41 GMVV 79009, 79010, 79011, 79013, 79015, 32~38°C9l|
A1 GMVV 79003, 79004, 35~38°141 GMVV 79007, 38°Cell
] 790127} 71 <sITth S EE A A o7 B
=9k L5 = 38°C0), 35°CY] 9= GMVV 79012
AQgt BE #7758 Aol At vl el e
7 AT 32-38°CollM T3 AHE e, 38°C
oA 7t AXY 7P 22 Aot A HE AR
™ 32-38°CollA] GMVV 79009, 29~35°CollA= GMVV 79014,
35~38°CollAE= GMVV 79003, 79007, 790150114 A4 Z=2ko]
E%eH, 38°CAARE AFo] 3l d dF+= GMVV
79004, 79010, 79011, 79013°]}T}. FFHE BT AA|FHo]
=2 APeEE fIlo 35°Ce] A9 GMVV 79012
Aot BE #57F 58 el

Chang(1994)2 ZHA ] FARYA20] 32~36°CEFaL 313
o 2} 5(1994) AR 2597} 2045°C, HH e EE
35°Ce}aL ali=nt 2 AgelM Akt 7o Tt ulebr] &
WA SRR Okt 2% 284S VeI O thiA1 4]
O =2 29-38°Collx] AT A o] 93l em, o] 5 35°CollA
GMVV 790125 A|9|gt BLE ol A A eo] 4
al3l719 ol EW Al A et HA 2E& gt

pHO|| 2 FA} ME2

pHoll w2 EWA Hat A A pH 6~8014 =&
ZAEFOINAL, pH7} RoAFE AL AAde] Bt
(Table 6). FEEE pH 6~8 GMVYV 79007, 79010, 79014,
79015, pH 5~72 GMVV 79012, pH 7~8% 79004, 79009,
790139] #AF Aol ekl o, pH 7ol ARt 95k A
F= Yl 4528 GMVV 790037} AU, pH 8ol vk
S8k ARRS Bel FFE GMVV 7901101t} pH 7] 7
¥ GMVV 79011575 A9t BE #79] AR o]
S8, pH 8lE GMVV 79003 2 790122 #)) %
BE #59 #AMo] 9538k tt.

Chang@} Philip (200452 ZWAlol|l st pHel WH9l=
5.0~8.52H2 31910, & pHe 7.58H2 sIiEnt 2 g
Me AR Zddeldnt webs] EHAL FAPE Tl A3kt
pHESE 6~82 FHE ST,

EtAJ0| [ME TAL 4=E

Table 7% ©age] WE A BATFE A 2o
Taglo] FRel duglol B Wit A ARl FEst

ow, Al FAF A et IdTE
2 GMVV 790033} 79011 glucose, galactose, xylose,
maltose, sucroseol| A TARY O] <31 3L, GMVV 79004=
galactose, xylose, maltosel|A] dAMY o] Sttt 1=]aL
GMVV 79007 sucrose, GMVV 79009= glucose, xylose,
sucrose, GMVV 79010, 79013, 79015 xylan, GMVV 79012
+ starch, xylan, GMVV 79014+ lactose, starch, xylan

Table 6. Effect of pH on mycelial dry weight of ¥ volvacea
strains

Dry weight of mycelia (mg/7 days)
pH3 pH4 pHS pH6 pH7 pHS8
GMVV79003 83d*  133c 156¢c 174b  232a  185b
GMVV79004 71d  135¢ 174b 18b  203a  207a

GMVV79007
(ATCC22377)

GMVV79009 64c 149 150b 155b 163a  173a
GMVV79010 77c  144b 147b 211a 218  200a
GMVV79011 63d  148c 161c 18b  207b  268a

Strain Number:

65d  130c 150b 171a 178a 185

m;;l; 103b  166b 171a 171a 1742 15%
(mj;o 51 93) 90d  174c 196b 205b  242a  2l16a
m;;) 61 (;1) 107¢  190b 193b 2232 23la  26la
(IG(IX[(\ZIZZESO 61 15 ) 116c  177b 181b 2la 2242 229a

Mean+SD" 84d:+19155¢c+21 168bc £ 18 190ab+24207a+ 27208a+ 36

*Values followed by the same letter do not differ significantly at p>0.05
according to Duncan's multiple range test.
*Standard deviation.

oA ARl 98k A o= YETE EWAL Rl
mE} A gt ghaiglo] thekste] TdRllM thdR7A| B
st gl gk 284S 7kl A o= Azt

Chandra®} Purkayastha (1977)= dAMEZol tjF-&e
EHEEHES k53, glucosett glucose ESHA|olA AL
A7ero] ol FEattial sl ot & A4l thE A
2 #59] Aol oJgk Zlow FHE

A0 ME TAL MEE

Table 8& F71e] 24 NaNO, 5 453 718 A Yeast
extract 5 455 27t H7ete] A AaEA] Ao w
& vt dA A 718 Al Yeast extract> 182 mg,
Peptone 175 mgl-= ThE 22|70l H|al =& vhH AJrh2]
o7 P Ah H7MoA T R oE A AR
w2 Aot Aagde] A eadde 2] Ao
e A=t s XL, 718 AodoA $gh
s B #5EE A EE GMVV 790032 NH,C,
yeast extract, peptonel| ] TFAF Ao] 9313151, GMVV
79004+= -71El] 2421 yeast extract, peptone, urea, tryptone
RFOA FARYAe] st 183l GMVV 790072
79014% tryptonedl A, GMVV 79009, 79010 2 790112 yeast
extract, peptone®l|A1, GMVV 790122} 79015 yeast extract]]
A, GMVV 790132 peptonedll Al TFARY o] =34t}

Ofosu-Asiedu 5 (1984)y ZWAL Al 25 A
peptone®] 2}l 3fod 1 AFA e} LX|SFAL, yeast extract
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Table 7. Effect of carbon sources on mycelial dry weight of ¥ volvacea strains

) Dry weight of mycelia (mg/7 days)
Strain Number

Glu* Gal Xylo Fru Mal Suc Lac Sta Xyla
GMVV79003 1872" 190a 238a 100b 219a 215a 89b 100b 130b
GMVV79004 186b 227a 214a 109¢ 220a 160b 103¢ 108c 123¢
GMVV79007

201 2 1 2 2 251 2
(ATCC22377) 01b 06b 99 82¢ 06b Sla 82¢ 80c 89¢
GMVV79009 119a 94b 113a 63c 99b 106a 56¢ 63c 86bc
GMVV79010 110b 120b 113b 96b 104b 120b 106b 111b 145a
GMVV79011 212a 205a 195a 125b 213a 206a 121b 101b 126b
GMVV79012

1 1 111 12

(KACC43558) 66¢d 77c 57d 96b 79¢ 7lc 05b a 9a
GMVV79013

104 4 1 4 12 1 1
(KACC43559) 04c 74d 75d 07c 84d 85d 3b 06¢c S6a
GMVV79014

86b 81b 88b 91b 78b 70b 108 100 121
(KACC43560) a a a
GMVV79015

1 2 104 11 1 111 1
(KACC43561) 08b 80c 86¢ 82¢ 04b 0b 05b b 33a

Mean + SD° 138a+53 135a+64 138a+66 95a+17 14la+64 139a+65 100a+20 99a+16 124a+22

*Glu: glucose, Gal: galactose, Xylo: xylose, Fru: frutose, Mal: maltose, Suc: sucrose, Lac: lactose, Sta: starch, Xyla: xylan.
*Values followed by the same letter do not differ significantly at p > 0.05 according to Duncan’s multiple range test.
‘Standard deviation.

Table 8. Effect of nitrogen sources on mycelial dry weight of V. volvacea strains

Dry weight of mycelia (mg/7 days
Strain Number ry weig y (mg/7 days)

NaNO, NaNO; NH,C1 NH,NO; Yeast extract Peptone Urea Tryptone

GMVV79003 84c" 93¢ 164a 110b 173a 156a 86¢c 122b
GMVV79004 105b 87b 104b 105b 169a 153a 148a 153a
GMVV79007
(ATCC22377) 68c 62c 84c 68c 157b 166b 166b 186a
GMVV79009 Tlc 65c¢ 68c 54c 187a 171a 144b 130b
GMVV79010 72d 112d 95d 76d 192a 179a 138c 159b
GMVV79011 107c 97c 99¢ 114c 152a 166a 130b 125b
GMVV79012
(KACC43558) 86¢ 91c 109¢ Tlc 176a 139b 129b 122b
GMVV79013
(KACC43559) 9le 149c¢ 151c 119d 210b 264a 112d 120d
GMVV79014
(KACC43560) 73c 87c 93¢ 75¢ 201b 192b 192b 277a
GMVV79015 N
(KACC43561) 69c 72¢ 93c 72¢ 204a 165b 160b 152b

Mean+SD° 83c£15 92c+25 106¢£30 86c+23 182a+20 175a+34 141b+29 155ab+48

*Values followed by the same letter do not differ significantly at p>0.05 according to Duncan’s multiple range test.
"Standard deviation.

2 tryptone F=3F A4 o2 AFEE Zlog L}E‘r‘;}ﬂ:‘r I3y yeast extracts A3 T}
WAl Al Aoz 57 TTHRPL 7P 2R LS FIIEHE A Hohe 7 s d oA AL Aol
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S, HIIAZ(1992)S B4 2 Z ] o]l 2]
WAl 5240 AFDRIAR Eloprl S Hsiglon,
5 olol] gk F7HdF o] o] Fofxfof & Aoz et ).
SERFE MUS 9 FH Y U MFEY

Table 9= A% 30004 RIS 224 GMVV
79011, 79012 2 7901375 A|L]St BE oA wjetd

ro
Ell

o

Table 9. Cultivation period of ¥ volvacea strains (unit : days)

. Incubation  Pinhead  Total cultivation
Strain Number Ca . b . e
period formation period

GMVV79003 11 3 26
GMVV79004 11 3 26
GMVV79007

11 3 26
(ATCC22377)
GMVV79009 11 3 26
GMVV79010 11 4 27
GMVV79011 13 4 28
GMVV79012

13 4 28
(KACC43558)
GMVV79013

1 4 2
(KACC43559) 3 ?
GMVV79014

11 3 26
(KACC43560)
GMVV79015

11 2
(KACC43561) 3 6

“Inoculation ~ Mycelial incubation completion
*Mycelial incubation completion ~ Pinhead formation completion
‘Incubation period ~ Harvesting period

Table 10. Characteristic of fruit-body growth in V. volvacea strains

T7F Y2 Yept=d, ol E7AR (2004, 53318%)
of ofaf) A =] U= el A L] v gL T 20~3001] H]
3 X w2 Aol o] 2edSE 7 BF 34
dolen, s #7ke] Zjo| glo] BT 26~29Y
225} WYE-S GMVV 79004, 79007 2 790119114
100%= P AR Ao 7Hs3ldTt.

EHM oFH Ms U XJAUA SH

Table 102 ZWA #7485 2 A 54224 L]
= GMVV 79004914 36 mmZ 7 3, Eol= GMVV
790079141 457 mm= 7P %o, A o] FH=
GMVV 790037 GMVV 79004 4] Az0] 7} 0.90)1440 =2
ARl 7kslen, 1 &) #FEL BRI ke FEA
ok ZWA T S GMVV 7900471 292 g/box 2 TR
a4FE vle) =4, M| 49 MAF oz Hrgho]
srol Aol 717k AMAd-g YR AT

ool Axt AL uiSEY E AEA ASEA | e o
ol vl8l] 5781, o] =2 GMVV 790045 -5
2 A9t ol EWAle dA AlFe gk Aikol
v e-siehE) 5, 19747 B Eo] el w5 Bl
ko] 7 S GMVV 790042 o]-g-3le] Ajujjol]
Ak F7FAT7E el E Ao & Ao = AL ET

Py | o
o | i)
ZHA gl g AlsE FrAPAIS 423 URP 1,

3, 8olA 27he] BEFFOE YroiAH, GMVV 790032
GMVV 79004¢] 172, 2 9| $41%59] 12522 el

Shape Color*
Strain Number - - Yield (g/box)
Length (mm) Height (mm)  Length/Height L a

GMVV79003 322 35.9 0.90 28.30 5.31 -3.59 116d°
GMVV79004 36.0 38.3 0.94 28.38 4.44 -6.24 292a
GMVV79007

333 45.7 0.74 25.64 6.62 -5.79 198
(ATCC22377) ¢
GMVV79009 30.0 42.4 0.71 26.62 4.35 -8.64 221b
GMVV79010 29.3 38.9 0.75 26.75 5.38 -3.94 116d
GMVV79011 28.2 37.2 0.76 30.84 5.53 -3.80 113d
GMVV79012

27.2 34.6 0.81 27.76 6.30 -2.36 117d
(KACC43558)
GMVV79013

28. 4. . 29. 4.2 -5. 42
(KACC43559) 8.7 34.5 0.83 9.07 3 5.93 e
GMVV79014

29.6 37.8 0.79 30.06 4.58 -4.95 200
(KACC43560) ¢
GMVV79015

29. . . . 31 2.4 1
(KACC43561) 9.9 383 0.79 30.09 5.3 3 95¢

°L: Lightness, a: redness, b: yellow.
*Values followed by the same letter do not differ significantly at p > 0.05 according to Duncan’s multiple range test.
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